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In the summer of 1984 a comprehensive water quality 
monitoring program was initiated for the Chesapeake Bay 
system. Funding for monitoring of the main stem of 
Chesapeake Bay was provided by the U.S. Environmental 
Protection Agency, while monitoring of the tributaries to 
the bay was support~d by the states of Virginia and 
Maryland, and the District of Columbia. This monitoring 
program had three goals: 
(1) characterization of water quality conditions, 
(2) detection of trends in water quality, 
(3) creation of a data base that would allow 
scientists to propose hypotheses regarding the 
processes controlling water quality. 
The purpose of this report is to characterize water 
quality conditions during the 1991 water year, October 
1990 through September 1991. Most information is provided 
in graphical format and only data for the Virginia portion 
of Chesapeake Bay is included. No interpretation is 
included, since data analysis is the stated purpose of 
several other reports. 
This report and companion data reports provide to 
both scientists and managers ready access to a portion of 
the data. It is possible, for example, to quickly examine 
seasonal patterns, compare conditions at two stations, or 
see if surface and bottom conditions differ s~gnificantly. 
Trends, inter-annual variations and other important 
considerations are treated in other reports. 
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DESCRIPTION OF THE MONITORING PROGRAM 
The Chesapeake Bay monitoring program includes some 
fifty stations within the bay proper or at the confluence 
of a tributary and the bay. Twenty-seven of those 
stations are located in Virginia. The responsibility for 
the monitoring in Virginia is shared between the Virginia 
Institute of Marine Science (VIMS) and Old Dominion 
University (ODU). VIMS samples the mid-portion of the 
pay, Mobjack Bay, and at the mouths of the Great Wicomico, 
Rappahannock, Piankatank, York, Poquoson, and Back Rivers. 
ODU samples the lower portion of the bay and at the mouth 
of the James River. Station locations and depths are 
listed in Table 1, a~d locations are shown in Figure 1. 
This report covers the 1991 water year (October 1990 
through September 1991). Sampling occured twice per month 
during the warmer part of the year (May - September) and 
once per month during-colder months (October - March) (see 
Table 2). All of the institutions attempt to complete the 
sampling at all bay and tributary stations within a three 
day window, typically Monday through Wednesday of the 
chosen week. These sampling periods are determined in 
advance with scheduling dictated in large part by the 
availability of research vessels. The time of sampling 
within the three day period is determined by each 
institution, with weather conditions frequently playing a 
major role in timing. No attempt is made to schedule the 
sampling at any lunar phase or to sample individual 
stations at particular tidal phases. Note that the twice 
per month frequency means that roughly the same stage of 
the lunar cycle will be captured, except when there is a 
three week interval, and the sampling switches to a 
different phase of the lunar cycle. 
At each station, a standard protocol fo~ sampling is 
followed. ( See the Field Procedures Manual and the 
Instrument Calibration Manual for details.) Observations 
on sea state, weather conditions, and water clarity 
( Secchi depth reading) are made at each station when 
possible. The physical setting is monitored using 
continuous profiling instruments. Water temperature, 
conductivity, dissolved oxygen (DO), and pH readings are 
recorded at one meter intervals beginning at one meter 
below the surface (the surface sample) and continuing 
until one meter above the bottom (the bottom sample). At 
stations greater than 15 meters deep, measurements are 
recorded at one meter intervals for the first 15 meters, 
and two meters thereafter. 
Water 
determine 
samples are collected at 








analyzed for nutrients (carbon, nitrogen, phosphorus, 
silica}, chlorophyll, and suspended solids. The complete 
list of analyses is given in Table 3 (See the Laboratory 
Procedures Manual for further details on nutrient 
analyses). 
Samples are collected one meter below the surface and 
one meter above the bottom at all stations. Additional 
samples are collected at the deep "main stem" stations -
CBS.4, CBS.5, CB6.1, CB6.2, CB6.3, CB6.4, CB7.3, and 
CB7.4. If the water column shows little density 
stratification, the additional samples are collected at 
1/3rd and 2/3rd depths. If there is appreciable 
stratification, the samples are collected one meter above 
and one meter below the pycnocline, the layer within which 
density changes rapidly. The precise depths for sample 
collection are determined using the algorithm in Table 4. 
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Table 1. Location of Chesapeake 
Monitoring Stations 
Bay Water Quality 
Sampled by VIMS 
Station Latitude Longitude Depth 
(M) 
CB5.4 37 48.0 76 10.5 33 
CB5.5 37 41.5 76 11.4 20 
CB6.1 37 35.3 76 9.8 13 
CB6.2 37 29.2 76 9.4 11 
CB6.3 37 24.7 76 9.6 12 
EE3.1 ** 37 54.5 75 47.5 4 
EE3.2 ** -3 7 47.6 75 50.6 26 
CB7.1N 37 46.5 75 58.5 32 
CB7.1 37 41.0 75 59.4 25 
CB7.1S 37 34.9 76 3.5 16 
CBS. 4W 
-
37 48.8 76 17.7 5 
CB7.2 37 24.7 76 4.8 23 
CB7.2E 37 24.7 76 1. 5 14 
LE3.6 37 35.8 76 17.1 10 
LE3.7 37 31. 8 76 18.4 8 
WE4.1 37 18.7 76 20.8 6 
WE4.2 37 14.5 76 23.2 15 
WE4.3 37 10.6 76 22.4 6 
WE4.4 37 6.6 76 17.6 8 
** These stations are referred to as EE3.4 and EE3.5 in 
Chesapeake Bay Program (CBP) reports. 
Sampled by ODU 
Station Latitude Longitude DeQth 
(M) 
CB6.4 37 14.2 76 12.5 11 
CB7.3 37 7.0 76 7.5 14 
CB7.4 36 59.6 76 0.6 14 
CB7. 4N 37 3.5 75 58.4 13 
CB8.1E 36 56.7 76 1.5 18 
CB8.1 36 59.3 76 10.1 9 
CB7.3E 37 13.7 76 3.3 20 
LE5.5 36 59.8 76 18.2 21 
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Table 2. Date when each station was sampled during each 
month of the 1991 water year. 
Oct. Nov. Dec. Jan. Feb. March 
90 90 90 91 91 91 
CB5.4 15 15 10 15 11 12 
CB5.5 15 14 10 16 11 13 
CB6.1 15 14 10 15 11 12 
CB6.2 15 13 10 15 11 12 
CB6.3 16 15 11 15 12 12 
CB6.4 15 16 11 14 13 13 
CB7.3 15 16 11 14 13 13 
CB7.4 15 16 10 14 13 13 
CB7.4N 15 --16 10 14 13 13 
CB8 .. 1E 15 16 10 14 13 13 
CB8.1 15 16 10 14 11 13 
EE3.1 16 15 11 15 12 12 
EE3.2 16 15 11 15 12 12 
CB7.1N 15 15 11 15 11 12 
CB7.1 16 15 10 15 11 12 
CB7.1S 15 15 10 15 11 12 
CBS. 4W 15 14 10 15 11 13 
CB7.2 16 13 11 15 12 12 
CB7. 2E 16 15 11 15 12 12 
CB7.3E 15 16 11 14 13 13 
LE3.6 15 13 10 16 12 13 
LE3.7 15 13 10 16 12 13 
WE4.1 16 15 10 16 11 13 
WE4.2 15 13 10 16 11 12 
WE4.3 16 13 11 16 12 12 
WE4.4 17 13 11 16 12 12 
LES.5 15 16 10 14 11 13 
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Table 2 (cont. ) • Date when each station was sampled during each 
month of the 1991 water year. 
April May June July Aug. Sep. 
91 91 91 91 91 91 
CB5.4 9, 22 6, 21 5, 17 9, 22 5, 21 4, 17 
CB5.5 9, 22 6, 21 5, 17 9, 23 5, 20 4, 16 
CB6.l 9, 22 6, 21 5, 17 9, 23 5, 20 4, 16 
CB6.2 10, 22 6, 22 3, 18 9, 23 6, 20 4, 17 
CB6.3 8, 22 6, 22 6, 18 9, 23 6, 20 4, 17 
CB6.4 8, 23 8, 21 6, 18 11, 23 6, 21 4, 16 
CB7.3 8, 23 8, 21 6, 18 9, 23 6, 21 4 I 16 
CB7.4 8, 23 8, 21 4, 18 11, 23 6, 21 4' 16 
CB7. 4N 8, 23 SJ 21 4, 18 11, 23 6, 21 4' 16 
CB8 .. 1E 8, 23 8, 21 4, 18 11, 23 6, 21 4' 16 
CB8.l 8, 23 7, 21 4, 18 11, 23 6, 21 4 I 16 
EE3.l 9, 23 7, 20 3, 17 8, 22 6, 21 3, 17 
EE3.2 9, 23 7, 20 3, 17 8, 22 5, 21 3 I 17 
CB7. lN 8, 22 7, 21 3, 17 9, 22 5, 21 3 I 17 
CB7.1 8, 23 7, 20 3, 18 8, 22 6, 21 3 I 17 
CB7.1S 8' 23 7' 20 3 I 18 8, 22 6' 21 3 I 17 
CBS. 4W 9, 22 6, 21 4' 17 9, 23 5, 20 4, 17 
CB7.2 8, 23 8, 20 3, 18 8, 22 6, 21 3 I 16 
CB7.2E 8, 23 8, 20 3 I 18 8, 22 6, 21 3 I 16 
CB7.3E 8, 23 8, 21 6, 18 11, 23 6, 21 4, 16 
LE3.6 9, 22 7, 21 5, 17 9, 23 5, 20 4, 16 
LE3.7 9, 22 8, 21 5, 17 9, 23 5, 20 4, 16 
WE4.1 10, 22 8, 20 3, 18 8, 22 5, 20 3, 16 
WE4.2 8, 22 6, 20 3, 18 8, 22 5, 20 3 I 16 
WE4.3 8, 23 6, 22 6, 18 9, 23 6, 22 5, 18 
WE4.4 8, 23 6, 22 6, 18 9, 23 6, 22 5, 18 
LE5.5 8, 23 8, 21 6, 18 9, 23 6, 21 4' 16 
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Table 3. Water Quality Analyses 
Carbon 
Particulate carbon 
Dissolved organic carbon 
Nitrogen 
Particulate nitrogen 











Total suspended solids 
Table 4. Algorithm to determine pycnocline location 
and sampling depths 
( Cond. at Bottom - Cond. at Surface) x 2 = Threshold value ( Total Depth - 0 • 5 ) 
where cond. = conductivity. 
If the threshold value is less then O. 5, then samples 
are taken at one-third and two-thirds depths. 
If the threshold value is greater then 0.5, then a 
sample is taken one meter above the first occurrence 
(proceeding from the surface to the bottom) where the 
change in conductivity between depths is greater than the 
threshold value and another sample is taken one meter 
below the last occurrence where the change in conductivity 
between depths is greater than the threshold value. 
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RESULTS 
The monitoring results are presented in tables and 
figures in the appendices and are arranged by water 
quality analysis. For each measure of water quality, the 
maximum, mean, and minimum values observed at each station 
during the year are listed in the table. These statistics 
are given for both the surface and bottom sampling points. 
These tables then show the range of values encountered 
during the year, the mean conditions, and they also show 
whether there are surface to bottom differences. 
Following the table, the data for each station has 
been plotted, so that the seasonal cycle can be seen. 
When there were two cruises during a month, the data from 
the two cruises have been combined. The surf ace and 
bottom values are presented independently, along with the 
monthly maximum, minimum, and mean concentrations. The 
maximum and minimum values at the surface are presented as 
"whiskers" and the maximum and minimum values at the 
bottom are presented as "boxes". 
Only data for the surface and bottom samples have 
been tabulated and plotted; no pycnocline results are 
included. This difference is noted so there is no 
confusion with surface mixed layer or bottom mixed layer 
values, which would be determined by averaging the surface 
and above pycnocline results, or the below pycnocline and 
bottom results. 
Perhaps the single most important measure of water 
quality is the dissolved oxygen (DO) concentration. For 
estuarine waters in Virginia, state water quality 
standards specify that the daily average DO concentration 
should be 5.0 mg/1 or greater, and that no observation 
should be below 4.0 mg/1. The portion of the-observations 
below 5 mg/1 and below 4 mg/1 have been calculated for 
each station and are included in the DO section. 
In addition to the water quality parameters measured 
directly, several other parameters have been calculated 
and plotted. Salinity is determined using water 
temperature and conductivity observations and the UNESCO 
Equations of State (UNESCO, 1983). Total phosphorus and 
total nitrogen have been calculated by summing the values 
for the particulate and total dissolved fractions. 
Chlorophyll-a has been calculated using a trichromatic 
formulate (ASTM, 1979; method D 3731-79). 
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SECCHI DISK 
Values reported as meters. 
11 
Secchi Disk 
October, 1990 - September, 1991 
I CBS. 4 •••••••••••• I 
CBS. 5 •••••••••••• 
CB6. 1 •••••.•••••• 
CB6. 2 •••••••••••• 
CB6. 3 •••••••••••• 
CB6. 4 ••••.•.•.••• 
CB7. 3 •••••••••••• 
CB 7. 4 •••••••••••• 
CB7. 4N .•....••... 
CB8.1E ••••.•••••• 
CBS. 1 .••.•.••••.• 
I EE3. 1 .•.......... 
EE3. 2 ••••••••.•.. 
CB7.1N ......••..• I 
CB 7. 1 •••••••••••• 
CB7.1S •.•..••.•.• 
CBS.4W ••....•.... 
CB7. 2 .•........•. 
CB7.2E •.......... 
CB7. 3E •.......... 
LE3. 6 •••••••••••• 
LE3. 7 ••••••••••.. 
WE4. 1 •••••••••••• 
WE4. 2 •••••••••••• 





























































































St at Ion Id :aCD6. 1 
.. ,., ________________ _ 
"- -~/r-·--·--~ _/ 
"-. .. --- \_ •--
·-r· , ... "-r-····,-". T""--"··,-·-···T- .. - .. , .. ·-· -,----.---.-·" ··•---,-














Sta t I on I d =CBS . 1 
D ~-~--r---r----.---r--r---y----,,----,.-"""T""-...--.-J 















a 1--··, .. 
Oc I , !JO ,.Jan, !I 1 Apr, 91 Ju I, !11 Oct, 91 
Month 





















Jan, 91 Apr, !11 
Month 




0 ....... ----~-~-··-.--·.-·--·.----r··" ·--r----.--~--,-... I 























T"'""'"T" ., •• , •• "r·-r---, . I'"··-,--· ,-·--r·---,"-"',-·, 
Cle- I, 90 ,JD II, ~11 Apr·, 91 .Ju I, 91 Oct, 91 
Mon l ti 


























Jen, 91 Apr, 91 
Month 
-- Surface 
Ju I, 91 
Station ld=CBB. 1E 
Oct, 91 
--,·-····.'. ·---y-·--~--"T--r--r--·,.,-·-·r---.--·- , . T 
Ckt, !JO Jan, 91 Apr, 91 Ju I, 91 0( l, 91 
Month 

















Oct, 90 Jan, 91 Apr, 91 Ju I, 91 Oc I, 91 
Month 
















--- Sur faco 
Station ld=CB7.1 
.... ------------·-,··""""-"' ___ _ 
J ....... I ~ .,,,····--·, -....... 
-.. ..,/ \ __ +-
'"T""'-'"T ..... ,,..,. I .. , .. , "'"T-'""""'' ,·-.,··-,---,, ·-"'T" •• 
ll<.:1, <l!) ,Jnn, !J 1 Apr, !:11 Jul, 'H Oct, 'l1 
Mont ti 
























Jan, 91 Apr, 91 
Month 
-- Surface 
Ju I, 91 
Station ld=CB7. 1S 
Oct, !ii 1 
,·· -·,-,-----.-----,----,-·, ·-r -----.-----,-·-.-----,-----··,·· -- '""I 
(.)c I, !:10 ,Jen, 91 Apr, 91 Ju I, 91 Oct, 91 
Month 















------·- . \-4··-,,, .... ...--1 
"T-- ., •...• , ,. .., .. -·-1 















Ut· I , ~I(] 
Station ld=CB7.2 




' "'"T"··--·,··-·"· , .. - ... -, ·1 ·· .... _, - .. ' .. ·1 ...... ,,---· ,·--·-
Jnn, 91 Apr , 91 ,l u 1 , 91 Oct, 9 I 
Month 

























Jan, 91 Apr, 91 
Month 
-- Surface 




I ····-..---..--,-·-, ~--~,,r-··-,, ..... ~ 













Jan, !il1 Apr, !ii 1 
Month 
-- Surface 









St a,. t Ion Id =WE '4. 1 







Jan, 91 A.pr, 91 Jul, 91 Oct, 91 
Month 
--- Sur face 
Station ld=WE~.~ 
,,,,,.,,,,.,,,.. ... -- ··- ·--·--l 
........ . \-·I-------.. ,,1 
lie t • 90 J1111, !l I Apr, 91 Ju I, 91 Oct, 91 
Month 































Jan, 91 Apr, 91 
Month 
-- Surface 




.Jan, 91 Apr, 91 Ju I, 91 Oct, 91 
Month 











Jan, 11 Apr, 11 
Month 
--- Surface 
Jul, 11 Oct, 91 
WATER TEMPERATURE 









Max I Mean I Min Max I Mean Min 
I 
CBS • 4 •••••••••••• 28.76 18.64 5.61 
I 
26.65 17. 77 7.00 
CBS • 5 •••••••••••• 29.07 19.74 5.69 27 .11 17.98 7.00 
CB6.l •••••••••••• 28. 71 19.00 5.85 27.27 17.89 6.53 
C~6. 2 •••••••••••• 29.53 20.01 5.84 27.39 18.12 6.55 
CB6. 3 •••••••••••• 29.99 18.83 5.90 27.27 17.90 6.64 
CB6. 4 •••••••••••• 29.41 18.97 6.16 26.40 17.50 6.73 
CB 7. 3 •••••••••••• 29.47 18. 72 6.66 25.53 17.05 6.91 
CB 7. 4 •.•••••.••• • I 25.92 17.47 6.59 24.69 16.59 6.91 
CB7.4N ••••••••••• I 26.47 18.18 6.91 26.15 17.64 6.83 
CB8.1E ••••••••••• 26.67 18.52 6.16 24.10 16.84 7.29 
CBS. 1 .••••••••••• 27.44 18.92 6.41 26.49 17. 71 7.30 
EE3. 1 .••••••••••• 30.12 20.06 5.37 29.34 19.05 5.39 
; EE3. 2 ...••••••••• 30.18 19.52 4.83 28.33 18.20 6.21 
I ICB7.1N ........... 30.54 19.47 6.05 27.76 18.05 6.60 
29.46 19.69 6.18 27.83 18.52 7.35 1CB7.l ...•.••••••. 
CB7.1S •••••••••.• 29 .12 19. 72 6.02 27.30 17.89 7. 11 
CBS. 4W •• ••••••••• 29.56 20.10 5.74 29.57 18.97 5.83 
CB7. 2 •••••••••••• 28.53 19.45 5.60 27.24 17.85 7.17 
CB 7. 2E •••.••••••• 28.36 18.99 5.45 27.83 18.20 6.90 
CB7.3E ••••••••••• 28.00 18.59 6.32 26.79 18.10 6.35 
LE3. 6 •..•••..•••• 29.57 19.85 5.95 27.83 18.58 5.90 
LE3. 7 •.••••••••.• 30.50 19.00 6.16 28.37 18.54 6.12 
WE4. 1 •.•..••.•.•. 28.84 20.15 6.50 28.11 19.07 6.51 
WE4. 2 .......•.•.. 28.70 19.45 6.83 27.20 17.89 7.35 
WE4. 3 .....• , ..••. 29.00 19.29 5.86 29.01 19.10 6.16 
WE4. 4 •••••••••••• 30.60 19.85 5.77 30.42 :9.21 5.80 
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SALINITY 
Salinity is calculated using UNESCO 83 EOS 









Max I Mean Min Max Mean Min 
CBS • 4 •••••••••••• 19.58 14.79 10.04 24.67 21.55 17.42 
CBS. 5 •••••••••••• 19.76 15.96 11.12 24.01 21.34 17.05 
CB6. 1 •••••••••••• 20.32 16.42 11. 93 24.98 21. 61 17.26 
CB6. 2 •.•••••••••• 20.87 17.07 12.89 24.84 22.29 18.31 
CB6. 3 •••••••••••• 20. 73 17.40 13.31 25.38 22.22 18.84 
CB6. 4 •••••••••••• 23.30 19.01 14.10 28.60 22.39 17.50 
CB7. 3 •...•.••••.• 26.50 20.97 14.90 31.20 28.11 24.80 
CB7. 4 .••.••••.••. 30.90 26.23 15.40 32.20 30.00 27.10 
CB7. 4N .. ......... 32.00 27.59 16.50 32.30 29.44 26.60 
CBS.IE .•.•..••••• 27.50 23.56 16.80 32.70 30.61 27.00 
CB 8. 1 .•.•..•••••• 24.20 21.09 13.30 31. 30 26.43 19.80 
EE3. 1 .•••.•••..•. 18.95 16.64 13.03 18.99 16.83 13.16 
EE3. 2 .•.••....•.• 20.49 17.52 13.99 21. 97 19.22 15.25 
CB7. lN ••••••••••• 20.73 16.38 12.69 22.33 19.36 15.78 
CB7 .1 .•.....•.... 22.21 17.69 13.22 24.88 21. 76 18.03 
CB7. 15 ........... 23.40 17.80 11. 98 26.31 23.00 :9.95 
CBS. 4W ...... ..... 18.57 14.53 10.64 18.64 14.97 11.19 
CB7. 2 .........•.• 22.60 18.26 12.94 29.10 25.52 22.60 
CB7. 2E ........•.. 24.91 19.85 13.85 25.09 22.95 19.69 
CB7. 3E •.•...•.... 25.90 22.09 14.80 30.90 26.06 ! 21. 00 
LE3. 6 ...•.••••..• 19.47 15.51 11. 08 20.30 16.60 12.86 
LE3. 7 •.......•..• 19.77 15.68 12.26 19.98 16.16 12.31 
WE4 .1 ............ 22 .12 18.95 16.09 22.90 19.50 16. .;5 
: w'"E4 . 2 .....•...... 22.93 19.32 15.44 25.77 23.18 18. -i4 
·WE4.3 •••••.•••••• 23.16 19.55 15.75 23.21 19.62 15.95 
: w'"E4. 4 ............ 23. 72 19.59 15.99 23.77 19.77 :.6. 09 
·LES.5 ............ 23.40 19.58 12.30 30.3C 27.0! :9.9J 
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Values reported as m~/lc 
* When no observations were made c.t a station ( Total 
Obso = 0) no percentages can be calculateda 
32 
Dissolved Oxyger. 
October, 1990 - September, 1991 
Max 
CBS • 4 •••••••••••• 12.69 
CBS. 5 •••••••••••• 
1 
12.54 
CB6. 1 •••••••••••• 12.31 
CB6. 2 •••••••••••• 12.15 
CB6. 3 •••••.•••••• 12.00 
CB6. 4 •••••.•••••• 11. 93 
CB7. 3 •••.•••••••• 11.17 
CB7. 4 ••••••..•••• 10.24 
CB7. 4N ••.•.•••••. 10.17 
CBS.lE •...••.••.• 11. 00 
CB8. l ••..•••.•••• 11.18 
EE3. 1 ••••••.•••.• 12.02 
EE3. 2 •••••••••••• 11. 74 
CB7.1N .••••.••.•. 12.34 
CB7 .1 •.•....•...• 12.34 
CB7. 1S •.......... 12.48 
CBS.4W ••••••••••• 13.03 
CB7 .2 •••.•.•.•••• 11. 87 
CB7. 2E ••.•.•..••• 11. 74 
CB7.3E •..•••••.•• 11. 59 
LE3. 6 ..•..••••.•• 12.19 
LE3. 7 •••...••.•.• 12.14 
WE4. l ••.......... 12.13 
WE4 .2 ••...•.••... 13.24 
Wl:;4.3 •.•....•••.•. 12.65 
WE4 .4 .•.......... : 12.09 





































5. 9:1 10.04 
6. 0() 10.09 
6. 113 9.69 
6.41 9.67 
6. 4:3 9.76 
5.2S 9.08 
5. 5.3 9.38 
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·--,··CIH.4N,T CfH·.4···1 CB8 .• lET CB8-.l --T··ca·,.3--rc1H.3°I::T=6.4··-·rCU6·.·3·····1 CH"1·.·2-··rCB"1.2E T CB6.2 I CB6.l CB5.5 CB5.4 
. '_,,,_,,,,, .. _, ________ ,.,. ........ _____ 
........ ,,,,.,, . ....... 
__ , ____ , __ ,,_,,_. 
"' ·----···---·· 
Oct, 1990 
\ < 5 •••••••••• 0.00 o.oo 62. ~)0 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 0.00 16.00 
\ < 4 .......... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo o.oo 
Total Oba •••••• 10 6 16 9 11 17 8 11 18 12 10 11 16 25 
Nov, 1990 
\ < 5 ••••.•..•. 0.00 0.00 0.00 o. 00 0.00 o.oo 0.00 o.oo 0.00 o.oo o.oo 0.00 0.00 o.oo 
\ < 4 .......... 0.00 0.00 0.00 o.oo o.oo o.oo 0.00 0.00 0.00 0.00 o.oo o.oo 0.00 o.oo 
'l'Otil l Ob11 •••••• 13 12 16 l!> lJ 13 9 12 18 12 9 l? 16 23 
Ouc:, 1990 
\ <: 5 ••••••.••• 0.00 0 .oo 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo o_oo o.oo o.oo 
\ < 4 .......... o.oo 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo o.oo o.oo o.oo 
'l'ota l Obo •••••• 12 9 16 8 l~ 17 9 12 18 12 10 12 17 25 
,Jan, 1991 
\ <: 5 ••••..••.• 0.00 0 .00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 
\ < 4 ..•....... o.oo 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo o.oo 0.00 o.oo o.oo o.oo o.oo 
•rota I Obs •••••• 13 11 17 15 11 16 9 12 19 12 10 12 16 20 
l-'t!b, 1991 
\ < 5 ••••.••••• 0. 00 o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 o.oo o.oo o.oo 
\ < 4 •......... 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo o.oo o.oo o.oo 
Total Obo •••• 11 10 16 9 10 11 10 12 19 12 10 12 16 24 
Hitt", 1991 
\ <: 5 •••••••••• 0.00 o.oo o.oo 0.00 o.oo o.oo 0.00 0.00 o.oo 0.00 o.oo 0.00 0.00 o.oo 
\ < 4 •.•....... o.oo 0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 
Total Obs ....... 14 12 15 10 13 17 9 11 19 12 10 12 17 25 
Apr, 1991 
\ < 5 ••••••.•.• 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo o.oo o.oo 0.00 
\ < 4 .......... 0.00 0.00 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 
Tot.al Obo •••.•• 23 21 33 16 22 31 17 21 37 24 20 23 33 46 
Hc1y, 1991 
\ c:: 5 ••••.•...• 0.00 o.oo 0.00 o.oo o. 00 0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 0.00 16.67 
\ < 4 .......... 0. 00 o.oo 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 0.00 0.00 o.oo o.oo 2.08 
Tot.:11 Obs •••••• 22 24 30 15 24 28 16 'l.'.I. Jb .l5 20 24 32 .. o 
."Jun, 1991 
\ < 5 •••••••• ". (). 00 (). ()() 0.00 0.00 0.00 0.00 25. 00 4 2. 31 0.00 o.oo 33"33 20.00 4 l. 18 57.45 
\ (. 4 .......... 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 4.76 o.oo ?.9. 41 51.06 
Tot,d Oba ••••.• 22 28 28 17 25 39 16 26 38 25 21 25 34 47 
,Jul, 1991 
\ c:,: 5 ••.•.•..•• 0. 00 (l.00 0. 00 0.00 4.00 0.00 44.44 34. 7 8 62. 16 20.00 40.00 37.50 57.58 75.00 
\ < 4 .......... o.oo 0.00 0.00 0.0() 0.00 o.oo 33.33 4.35 37. 84 o.oo 35.00 37.50 54.55 68.75 
Tot,.11 Obi.; •••••• 2·1 25 33 Ill 25 35 18 23 37 25 20 2<1 33 48 
AlHJ, 1991 
\ (, 5 •........• 0. 00 ().0() l ~). (,) It .!:>O 74. ()() 3 l . 4 3 2 3. ~) 3 33.3) !:>"/. 89 44.00 20.00 41.67 38.71 59.57 
\ ... :. 4 .......... o. 00 0 .00 0.00 0.00 0. 00 0.00 1 1. "/6 16. 6 "1 5.26 0.00 10.00 33.33 25.81 53.19 
Total Obi; •••••• 19 :73 32 16 2!, 35 17 24 38 25 20 2.« 31 47 
~;np, 1991 
\ ,< ~) .......... 0. 00 0.00 l 9. 35 I I. 7 6 0.00 o .on ~). !:>6 l 8. 18 21. 0!> o.oo ]5.00 37.50 34.38 56.00 
\ <:: 4 .......... 0. 00 0.00 0.00 0.00 0. 00 0.00 0.00 13.64 0.00 0.00 15.00 20.83 15.63 50.00 
'l'ot ,11 Obr; ....... 2(i ;, 3 :.11 .l"l 28 29 18 22 38 24 20 24 32 50 
'., ,,., """"" "·-··-·. 
···--··-··"""" .. 







-----··· .. --------...... _. ··-·1 ·CB"l .1S·r·CB7. ,1,, r·CB7. lN ... r ~E3,2 
~:E:3.1 ..... r CB5.:i LE:3.~ I,E3.7 ·rWE4.·1 r .. WE4.2 r WE4~- WE4.4 LE~ 
... .. ... ., .. , ..... 
···-





< ~ .......... 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 
' 
< 4 .......... 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo o.oo 
·rot,.ll Obu •••••• 15 20 25 21 5 4 8 6 ~ 16 5 6 18 
Nov, 1990 
' 
-c::: 5 ••.•••.. - • (). 00 0.00 0.00 0.00 o. 00 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 
' 
< 4 - ......... o. 00 0. 0() 0.00 (). 00 0.00 o.oo o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 
Tot.il Obtl, ••••• 15 20 25 21 4 4 8 6 5 13 4 7 15 
l>t!C, 1990 
' 
< ~- ......... 0.00 o.oo 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
\ < 4 •......... 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 
Tot.:il Obu •• ,.,. 15 20 24 20 3 4 9 6 6 13 5 6 17 
,Jan, 1991 
' 
< !> •••••••••• o. 00 o.oo 0.00 0.00 (), 00 0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 0.00 
' 
< 4 •.•....... o. 00 0.00 0.00 0.00 0.00 o.oo o.oo 0.00 o.oo o.oo o.oo 0.00 0.00 
T<.ital Ob11 •••••• l~ 20 20 19 3 5 9 5 6 14 5 4 16 
r'tib, 1991 
' 
< 5 •••••.•••• 0.0() 0.00 0.00 0.00 0.00 (l.00 o.oo o.oo o.oo 0.00 0.00 o.oo 0.00 
' 
< 4 •......... 0. 00 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 
·rot al OblJ ••••• , 14 20 22 20 3 4 8 6 5 14 5 7 19 
Maz:, 1991 
\ < ~ .......... ().00 o.oo 0.00 o.oo o.oo o.oo o.oo 0.00 0.00 o.oo o.oo o.oo o.oo 
' 
< 4 •......... o.oo 0.00 0.00 0.00 o.oo o.oo o.oo 0.00 0.00 o.oo o.oo o.oo o.oo 
·rotc1l Oba •••••• 15 20 22 21 4 4 9 7 5 13 5 7 16 
Apt·, 1991 
\ < 5 •••• " ••••• 0.00 0.00 o.oo 0.00 o.oo o.oo 0.00 o.oo 0.00 0.00 o.oo o.oo 0.00 
' 
< 4 •......... 0.00 0.00 o.oo o.oo o.oo o.oo 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 
'l'<)l,ll Obc; •••••• 31 40 48 42 8 9 18 14 10 32 9 13 36 
M,1y, 1991 
.. < 5 .......... 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo o.oo o.oo 
' 
< 4 •••••••••• (1. 00 o.oo 0.00 v.vu n nn (\ "" c.oo 0.00 0.00 (l _ ('IQ n.nn n.nn 0.00 
'l'Otc.d Obs •• , •• , 29 42 46 42 9 8 17 13 10 29 9 n 36 
,Jun, 1991 
\ <' ~ ........... f,. 2~) ':,'I, 50 22. 92 44. 19 0.00 0. ()() 16. 6'1 0.00 10.00 40.74 o.oo o.oo o.oo 
\ <. 4 .......... o.oo 0.00 12.50 16. 2 8 o.oo o.oo 0.00 0.00 10.00 25.93 o.oo o .. oo o.oo 
Tol,11 Ob1i., ••.• 32 40 48 43 9 9 18 14 ]0 27 11 14 34 
,.111), 1991 
' 
< ~) .......... ~) ) • ~i., 56.41 39. 13 16. 20 0.00 o.oo 2 3. ~ 3 1 ~ •. 38 o.oo ~4.84 10.00 o.oo ~0.00 
\ < 4 .......... ~ 3. 5 7 33.33 10, 87 6.98 0.00 o.oo 17.65 15.38 0.00 32.26 o.oo o.oo 2.78 
'l'ot .11 Ob:; ••...• 20 39 46 4) ., 9 17 13 10 31 10 13 36 
A11q, 1991 
' 
< ~) • u • • • • • • • • ~) 9 .. lll ~i]. 8~ 6.2~ I .I . 'J ~ .i (),()() o.oo o.oo o.oo 10.00 40.74 o.oo 0.00 42. l l 
' 
"· 4 .......... 1 8. I~) 33.33 4. 17 4.6~ 0.00 0.00 0.00 0.00 0.00 33.33 o.oo o.oo 0.00 
Tot.ill Obt,,., •. , 32 39 48 4) 6 8 17 14 10 27 10 14 38 
~ ie f), 1991 
' 
< ~) ........ ,, . ~n. 12 19. !>l 21. 74 14. 29 0.00 0 .oo S.88 ().00 0.00 6.45 o.oo o.oo 10.53 
' 
< 4 .......... 7.!). 00 4.88 o.oo 0. (l() 0.00 o.oo 0.00 o.oo 0.00 0.00 o.oo 0.00 o.oo 
'fol al Ol>t, •••••• 32 41 46 42 8 8 17 14 10 31 10 13 38 
······-,·-··-- ·- ·-------,·----·' 
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Month 













Jan, 111 Apr, 111 
Month 
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Oc:t, 01 Oct, &10 Jan, A1 Apr, 11 Jul, 91 Oct, 91 
Month 
-- Surface Bottom 
Oct, 81 
CHLOROPHYL'.:_.=ll 
Values reported as ug/1$ 
4i 
CBS. 4 •••••••••••• 
CBS. 5 •••••••••••• 
CB6. 1 •••••••••••• 
CB6. 2 •••••••••••• 
CB6. 3 •••••••••••• 
CB6. 4 ............ 
CB7. 3 •••••••••••• 
CB7. 4 •••.•••••••• 
CB7. 4N .......••.. 
CBS.IE ..•••••••.. 
CB8.1 •••••••••••• 
EE3. 1 ••••.•.••••• 
EE3 .2 •••••••••••. 
CB7.1N .••••.••••. 
CB7. 1 ••.••••••••• 
CB7. 1S .•.••..•.•• 
CB5.4W ••••••••••• 
CB7 .2 •.••••••.••• 
CB7. 2E ••••.•.•..• 
CB7.3E •••.••••••• 
LE3.6 .•.•.••••.•• , 
! 
LE3. 7 .•.•..•..•.. 
w"E4. 1 .....•.....•. 
v.7E4. 2 .....•....•. 
1 w"E4. 3 ......•••••. ; 
WE4.4 .....•..•..• 
;LES. 5 ............. 
Chlorophyll-A 


















29. 72 8.17 
17.94 9.63 
11. 71 6.06 
16.29 6.96 
14. 91 6.94 
22.13 9.32 
14. 61 8.86 
11. 28 8.58 
12.28 6.76 
14.86 7.99 i 
13 .03 7.70 





1.95 21. 66 
0.59 22.39 
2.26 16.92 
2.95 11. 80 
2.18 14.24 
0.45 11. 53 
1.01 11. 09 
1. 75 11. 21 
1.13 12.50 
2.26 11. 21 
3.24 17.C9 
5.16 27.66 





l. 94 13.97 
2.13 22.20 
















4.52 ! 0.00 
4.56 C.57 
4.54 0.63 
4.01 0.61 I 
5.46 :.oo 
11. 89 4. 15 




:1. 55 3.8~ 
5. :i. 9 l. 81 
7.26 :. . 36 
6.17 l. 72 
8.28 3.36 
8.67 , ...,. '""te ._/ 
ll.03 s.ca 
R ,. "• 
--0~ 2.67 
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Month 
Surface Bottom 
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I 
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Month 
-- Surface Bottom 
Station ld=CBS.1W 
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Uct, \:IU 
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Oct, 110 Jan, 91 Apr, 81 Ju I, 81 
Month 
--- Surf ace Bottom 
Oct, 111 
:-::ri. ~ S:c ~ 
=-= -~ ~ if.:...;-.:, 
Total Pnosphorus is the sum of 
Particulate Phosphorus and Total Dissolved Phosphorusc 
Values reported as mg/l~ 
48 
CBS • 4 • ••••••••••• 
CBS. 5 . ...•...•... 
CB6.l •••••••••••• 
CB6. 2 •••••••••••• 
I CB6. 3 •••••..••••• 
I CB6. 4 • .•••.•.••.. 
CB7. 3 ••..••••.•.• 
I CB7. 4 • ••.•••••... 
I CB7. 4N .••••.••••. 
i 
ICB8.1E ••••..•.••• 
i CBS .1 .•••....•••. 
·EE3.1 ••••••••.••• 




I i CBS. 4W ••••••••••• 
I 
ICB7.2 ••.•••••..•• 
CB7. 2E ........... 
CB7. 3E .•...•....• 
LE3. 6 ••..•....••• 
LE3. 7 .....•...... 
WE4.1 .....•...... 
WE4. 2 ........•... 
WE4 .3 •••••••••••• 
v."E4 . 4 •........... 
LES.5 ........•... 
Total Phosphorus 









0. 0410 0.0230 
0.0400 0.0243 




0.0620 0. 0314 
0.0450 0.0261 

















0.0080 0 .1190 
0.0100 0.1620 
0.0080 0. 0710 




0.0060 0. 1180 
0.0115 0.1320 
0.0180 0.0700 
0.014 0 0.0810 
0.0110 0.0750 












0.0110 0. 074C 
0.0150 0.0660 



























0.0351 0. Cl :o 
0.0351 O.Cl20 
~.0534 \;.-..;, ;..j 
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PARTICULATE PHOSPHORUS 
Values reported as mg/1. 
55 
I I CBS. 4 • ••••••••••. i 
CBS. 5 •••••••••••• 
CB6. 1 •••.•••••••• 
CB6. 2 ••••••.••..• 
CB6. 3 .••••••••••• 
CB6. 4 •••••••••••• 
CB 7. 3 •••••••••••. 
CB7. 4 ••..•••••.•• 
CB7.4N ••••.•••••• 
CB8.1E ..••..••••. 
I CBS .1. •..••••.•.. 
EE3. 1 •••••.•...•• 
EE3. 2 •.••••••••.• 
CB7.1N •...••..••. 
CB7 .1 .••.....•••• 
CB7.1S ••••..••..• 
CBS. 4W . .•.••.•.• • I 
I ! CB7. 2 •••••••••••• i 
i 
CB7. 2E •• .••....•• 
CB7. 3E •••.•.•.... 
LE3. 6 •....•.. _ •... 
LE3. 7 •..•.•..•••• 
WE4. 1 •..•.•....•. 
WE4. 2 •......••... 
WE4. 3 ..•......... 
WE4.4 ••••••••••.• 
I !us.s ............ 
Particulate Phosphorus 
































Hean Hin Max 
0.0142 0.0050 0.0830 
0.0162 0.0060 0.1220 
0.0145 0.0060 0.0300 
0.0148 0.0070 0.0430 
0.0164 0.0060 0.0480 
0.0121 0.0035 0.0340 
0. 0110 0.0035 0.0430 
0.0098 0.0035 0.0890 
0.0115 0.0035 0 .1110 
0.0142 0.0070 0.0500 
0.0141 0.0035 0.0340 
0.0284 0.0060 0.0500 
0.0176 0.0060 0.0960 
0.0151 0.0060 0.1420 
0.0155 0.0050 0.0790 
0.0167 0.0060 0.0890 
0.0196 0.0060 0.0500 
0.0134 0.0070 0.0760 
0.0151 0.0050 0.0520 
0.0123 0.0070 0.0340 
0.0185 0.0050 0.0440 
0.0169 0.0060 0.0380 
0.0162 0.0070 0.0530 
0.0166 0.0080 0.0450 
0.0189 0.0090 0.0470 
0.0209 0.0070 0.0450 
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-- Surface Bottom 
Station ld=CBS.~W 
90 Jo.n, 91 Apr, 91 Jul, 91 Oc l, 91 
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Month 
--- Surface Bottom 
Station ld=LEJ.6 
t O. 10 
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Cle t, 90 Jan, U 1 Apr, 91 Ju I, 91 Oct, 91 
Month 
·· ---· s u r r u co (lot.tom 















Oct, 90 Jan, 91 Apr, 11 Ju I, 91 
Month 
-- Sur face Bottom 
Station ld=LE3.7 
t o. 10 
o.o:i 
Oct., A1 
o O DD 
·,·-..--.--------..----..----.-....----..--
















,' ''- ... 
J11.11, 91 I.pr, D1 Jul, It 
Month 













0 0. 00 
Oct, !ID Jan, 91 
-- Surface 
Apr, !11 Jul, !11 
Month 
Bottom 






o O DO 
Oct, 90 Jan, S 1 Apr, 91 Ju I, 91 
Month 
























Jan, !11 AJ,r. !11 Ju I, 91 
Month 
-- Surface Bottom 













o D 00 
u Oct, 90 Jan, 81 Apr, 81 Ju I, 91 
Month 


















J&II, 91 Af,r, 11 Jul, !11 
Month 
-- Surface Bottom 
Oct, !11 
V~luas reported as mg/le 
6 ") de 




Total Dissolved Phosphorus 
(mg/1) 
Surface Bottom 
Max Mean Min Max Mean Min 
I 0.0160 0.0098 0.0010 0.0790 0.0222 0.0030 CBS. 4 . .......... · 1 
CBS . S .......•.... 1 0.0220 0.0122 0.0030 0.0500 0.0209 0.0030 
CB6. l. ...••.•..• · I 0.0880 0.0162 0.0020 0.0460 0.0177 0.0040 
CB6. 2 •••••••••••• 0 .0210 0. 0114 0.0010 0.0380 0.0192 C.0040 
CB6. 3 •••••••••••• 0.0300 0.0137 0.0050 0.0560 0.0182 0.0040 
I I I 0.0220 0.0109 0.0060 0.0490 0.0200 0.0060 CB6. 4 • •.••••.••• • 1 
CB 7. 3 •••••••••••• 0.0250 0.0120 0.0025 0.0360 0.0188 0.0080 
I 
I 
CB7. 4 •••••••••••• ! 0.0280 0.0145 0.0025 0.0310 0.0208 0.0090 
I CB 7. 4N • ...••.••.. 0.0260 0.0158 0.0025 0.0290 0.0163 0.0025 
CBS.IE ........... 0.0350 0.0179 0.0080 0.0380 0.0227 0.0120 
CBS. 1 •••••••••••• 0.0370 0.0166 0.0060 0.0620 0.0233 0.0060 
EE3. 1 •••••••••••• 0.0270 0.0143 0. 0040 0.0270 0.0131 0.0040 
EE3. 2 ............ 0. 0320 0.0138 0.0010 0.0190 0.0105 C.003: 
CB7.1N ••••••••••• 0.0210 0.0109 0.0020 0.0430 O.Ol54 0.0030 
CB7 .1 •••.•••.••.. 0.0260 0. 0117 0.0010 O.C410 0.0159 c.co:: 
CB7.1S ••••••••••• 0.0210 0.0118 0.0010 0.0460 O.Cl86 O.CClC 
CB5.4W ........... 0 .0310 0. 0128 0.0050 0.0250 0.0115 ~ !'\r.~" ...., • .Jv,v I CB7. 2 . .•..••.••.. 0. 0320 0.0123 0.0030 0.0460 0.0238 C.0060 
I CB7. 2E ••••••••••• 0. 032 0 0.0131 0.0010 0.0380 C.0175 o.cc:c 
I CB7. 3E ••••••••••• 0.0290 0. 0138 0.0060 0.0390 0.0195 O.OC60 
I LE3. 6 •••••••••••• 0. 0370 0. 0132 0.0050 0. 0320 0.0128 c.:c:c 
I LE3. 7 •••.••••••.• 0. 0320 0.0134 0.0010 0.0350 0.0117 c.o~::c 
lWE4.1 •••.••.•.•.• 0.0280 0.0131 0.0020 C.0270 0.:132 8.~~28 
WE4.2 ............ 0. 0310 0.0163 0.0060 0.0480 0.8225 O.C~3J 
v.'E4. 3 •••.•••••••. 0.0210 0. 0141 0.0010 0. 0270 O.Ol3~ - """'-"".!" 
WE4.4 ............ 0.0180 0. 0119 0.0030 0.0240 0.::34 O.COlC 
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Max Mean Min Max Mean Min 
I 
I 
i CBS. 4 •••••••••••• 0.0069 0.0024 0.0003 0.0984 0.0175 O.OC03 
CBS. S •..•........ 0.0088 0.0031 0.0003 0.0464 0.0129 O.C003 
CB6. 1 ••••••••.••• 0.0060 0.0022 0.0003 0.0346 0.0117 0.0006 
CB6. 2 ••••••••.••• 0.0060 0.0027 0.0003 0.0323 0.0112 O.CCC9 
CB6. 3 •••••••••••• 0.0103 0. 0031 0.0003 0.0301 0.0099 0.0003 
CB6. 4 •••••••••••• 0.0170 0.0061 0.0025 0.0430 0.0155 0.0025 
CB 7. 3 •••••••••••• 0.0130 0.0059 0.0025 0.0300 0.0139 0.0025 
CB 7. 4 •••••••••••• 0. 0170 0.0080 0.0025 0.0250 0.0141 C.OC60 
CB7. 4N •••••••.••• 0.0150 0.0087 0.0025 0. 0170 0.0106 0.0060 
CBB.lE •••••••••.. 0.0270 0.0094 0. 0025 0.0310 0.0:75 o.ooac 
CBS .1 •••••••••..• 0.0210 0.0088 0.0025 o.o3n 8.0163 0.0025 
EE3. 1 ••••••••.••• 0.0099 0.0035 0.0003 0.0044 C.C023 O.OOC3 
EE3.2 •••••••••••• 0.0075 0.0026 0.0003 0.0090 0.0037 0.0003 
CB7.1N ••..••••••• 0.0066 0.0023 0.0003 0. Oll6 0.0048 8.0C03 
CB7 .1 .•••.•.•••.. 0.0087 0.0032 O.OC03 0.0275 C.OC87 C.0003 
CB7.1S .........•. 0.0085 0. 0032 0.0003 C.0383 C.0128 C.GC03 
CB5.4W ........... 0.0056 0.0023 0.0003 O.CC57 0.0029 O.C003 
CB7 .2 ............ 0.0177 0.0035 0.0003 C.0401 0.015 8 :.O:l9 
CB7. 2E •.•••••.••• 0.0195 0.0046 0.0003 0.0229 0. C09:. :.:003 
CB7. 3E •••...•••.• 0.0160 0.0061 0.0025 0.0270 C.013 6 {'. {)('""\C:. ! ..., . vv,-
LE3. 6 ••••••.••••• 0.0075 0.0026 0.0003 0. 0240 0.0035 o.co:3 
LE3. 7 •••••••••••• 0.0056 0.0023 0.0003 0.0238 0.0035 O.OC03 
WE4 .1 ••••••••.••. 0.0066 0.0028 0.0003 0. 0117 o.co4.; Q.OC03 
v,,1E4. 2 .•••.•...... 0. 0217 0.0065 0.0010 0.0393 0.0124 0.0022 
w"E4. 3 ••.•.•....•. 0.0096 0.0036 0.0003 0.0163 0.0042 :.o:c3 
w"E4. 4 •••••••••••• 0.0075 0.0028 O.CC03 C.CC75 ..; • v-..;~ o :=.::03 
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Max Mean Min Max Mean Min 
I I CBS. 4 ••••••••••• , 0.2220 0.1214 0.0580 0.3100 0.1297 0.0030 
CBS. 5 ••••••.••••• 0.3260 0 .1308 0.0690 0.4780 0.1181 0.0360 
I 
CB6 .1 ••••.••••••• 0.1950 0 .1112 0.0780 0.2130 0.0977 0.047C 
CB6. 2 ••••••.••••• 0.2020 0.1203 0.0800 0.1780 0.1068 0.0510 
CB6. 3 •••••.•••••• 0.2060 0.1227 0.0670 0.2490 " , -.c;_-, "'. J.L,_, i ,.... I'\!"!'\ "'.\.,I U\; 
CB6. 4 ..•••..•.••• 0.2350 0 .1184 0.0580 0.2040 0.0950 0.0180 
CB7. 3 •••••••••••• 0.2030 0.0943 0.0520 0.1750 0.0791 0.0180 
CB7. 4 ............ 0.1290 0.0784 0.0360 0.2440 0.0952 0.0180 
CB7. 4N ••••••••••• 0.1300 0.0767 0.0180 0.4300 0.1202 0.0180 
CB8.1E .•••••.••.• 0.1750 0.0944 0.0400 0.2430 0.1003 0.0180 
CBS. 1 .••.•••••••. 0.1600 0.1012 0.0250 0.1760 C. 0877 o.o:ao 
EE3. 1 •.••••••.••. 0.6300 0.2326 0.0880 C.3400 G.2161 :.caoo 
EE3 .2 ..••...•.... 0.2520 0. 1511 0.0650 0.7690 0.2728 O.C968 
CB7-.1N ••....••... 0.1860 0 .1311 0.0720 0.4820 C.2337 O.C93C 
CB7 .1 •....•..•.. 0.5100 0.1297 0.0330 0.6400 :.1879 :.J520 
CB7 .1S .•.•.•..... 0.6270 0.1406 0.0590 0.8710 0.1330 :.:390 
CB5.4W ......•.... 0.3690 0.1908 0.0920 0.4160 0.1900 :.0980 
CB7 .2 •••.•••••.•• 0.1770 0 .1072 0.0630 0.2350 0.1097 O.C300 
CB7. 2E •..•...•••. 0.1920 0.1093 0.0550 0.3080 O.!C2/ 0.0:4C 
CB7.3E .•.••..••.. 0.1810 0.1007 0.0570 0.2250 c.1:a5 :.c:a: 
LE3. 6 ...•....•... 0.2940 0.1453 0.0690 O.l84C :.:339 :.8790 
_LE3. 7 ..••........ 0.2240 0.1508 0.0740 0.2370 0. 14 "7: :.C92C 
w"E4.1 .••......... 0.1750 O .1383 0.0910 0.279:) :.:6C4 G.078: 
! v."'E4. 2 .•...•...... 0.1920 0. 114 7 0.0240 0.31.;o 0.1558 C.C620 
w"E4.3 .••..•...... 0.2160 0.1420 0.0630 0.261C :.1492 :.:~8~ 
_v."'E4.4 ..•.....•... 0.2590 0.1432 0.0580 0.2460 G.:~33 0.053C 
: LES. 5 .......•.... 0.1980 0.1167 0.0180 C.3:0: '°'•-Li "'I - • v-.;:,.., 
84 
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TOTAL DISSOLVED NITROGEN 
Values reported as mg/1. 
90 
CBS . 4 •••••••••••• 
CBS. 5 •••••••••••• 
CB6. 1 •••••••••••• 
CB6. 2 •••••••••••• 
CB6. 3 ..•.•..•..•• 
CB6. 4 ...•.•.••.•• 
CB 7. 3 •.••.•••••.• 
CB7. 4 ............ 
CB7. 4N ........... 
~CB8.1E •.•..•••... 
lcB8.1. •••.••.•••• 
EE3 .1 ••..•...••.• 
EE3.2 ••••.••....• 
CB7. lN .....•.•..• 




CB7. 2E ........••. 
CB7. 3E ........... 
LE3.6 ...........• 
LE3. 7 ............ 
WE4 .1 •..........• 
WE4.2 •.......•... 
v.1E4. 3 ............ 
v.1E4. 4 ............ 
LES .5 ............ 
Total Dissolved Nitrogen 
October, 1990 - September, 1991 
Total Dissolved Nitrogen 
(mg/1) 
Surface Bottom 
Max Mean Min Max Mean 
0.9200 0.5339 0.1440 0.5740 0.4744 
0.8390 0.5166 0.1440 0.8060 0.4698 
0.8060 0.4810 0.2910 0.6500 O. 415 6 
0. 7170 0.4634 0.1790 0.5840 0.4240 
0.6630 0.4386 0.1650 0.6070 0.4336 
Oa5080 0.3320 0.2040 0.4060 0.3119 
0.4680 0.2848 0.1860 0.3610 0.2225 
0.3530 0.2341 0 .1120 0.2920 0.1836 
0.4330 0.2207 0.1300 0.2880 0.1828 
0.3660 0.2613 0.1360 0.2780 0.1851 
0.4790 0. 3116 0.2120 0.3500 0.2447 
0.6860 0.4685 0.2700 0.6110 0.4673 
0.6260 0.4804 0.3240 0.5840 0.4656 
0. 7730 0.5057 0.1860 0.6500 0.4887 
0.6760 0.4392 0.2490 0.5780 0.41C2 
0.8000 0.4634 0 .1720 0.6750 0.4222 
0.7670 0.5122 0.2990 0. 7220 0.5213 
0.6910 0.4608 0.1720 0.5840 0.3862 
0.6870 0. 43 72 0 .1160 0.5650 0. 3 84 9 
0.4810 0.2805 0.1450 0.34:90 0.2603 
0.6470 0.4499 0.1020 C.6420 0.4679 
0.6250 0.4231 0.2400 0.6840 0.4303 
0.4900 0.3811 0.1720 0.6050 0.4038 
0.6570 0.4357 0.2140 0.7060 I"\ /•::;. ~ ,1 V • ""!~~""I 
0.5520 0.3779 0.1440 0.5750 0.3917 
0.5590 0.3847 0.1890 0.6140 0.3951 
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Values reporte~ as mg/1. 
97 
CBS. 4 .••••••••.•• 
CBS • 5 •••••••••••• 
CB6. 1 •••••••••••• 
, CB 6. 2 •••••••••••• 
CB6. 3 ••.•••••.••. 
CB6. 4 ............. 
CB7. 3 ............. 
CB7. 4 .............. 
CB7.4N ............ 
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CBS. 1 .............. 
EE3 .1 .............. 
EE3. 2 .............. 
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I I CB7. 1S ...•..• ·• .•• 
CB5.4W •••••••..•• 
CB7.2 ••••••••.••• 
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NITRATE + NITRI~t'E 
Values reported as mg/1. 
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I CBS . 4 . ........... 
! CBS. 5 . ........... 
CB6. 1 .••••••••••• 
CB6. 2 • ••••••••••• 
CB6. 3 ..••...••••• 
CB6. 4 •••••••••••• 
CB7. 3 ...••...••.• 
CB7. 4 ...••..••..• 
CB7. 4N •••.••••••• 
CB8;1E •.•.•••••.• 
CBS. 1 ••.••••••••• 
EE3 .1 ••....•••..• 
EE3. 2 •.....••••.• 
! 
CB7.1N .........•. i 
CB7 .1 ............ 
CB7 .1S ........... 
CBS. 4W ••••••••••• 
CB7. 2 ...•••••.••. 
CB7 .2E •...•••••.. 
CB7.3E ...•....•.. 
LE3. 6 .....••....• 
LE3. 7 ............ 
v.1E4. 1 ............ 
v.1E4. 2 ............ 
v.1E4. 3 ............ 
v.1E4. 4 . ........... 
LE5.5 ............ 
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Max Mean Min Max Mean Min 
I CBS. 4 . ........... 0.0205 0.0067 0.0003 C.1591 0.0172 0.0016 
CBS. 5 ............ 0.0214 0.0052 0.0003 0.0461 0.0093 0.001: 
CB6 .1 •••••••••••• 0.0167 0.0046 0.0003 0.0242 0.0067 o.oocs 
CB6. 2 • ••••••••••• 0.013 6 0.0045 0.0003 0.0139 0.0058 0.0003 
CB6. 3 •••••••••••• 0.0175 0.0056 0.0003 0. 0113 0.0052 O~CCC7 
CB6. 4 •••••••••••• 0.0244 0.0058 0.0005 0. 0145 0.0052 C.OCC5 
CB7.3 •••••••••••• 0.0087 0.0033 0.0005 0.0060 0.0024 0.0005 
CB7. 4 ••••••••••.• 0.0054 0.0023 0.0005 0.0053 0.00:3 0 .. 0005 
CB7. 4N .•.••.•.••. 0.0050 0. 0017 0.0005 0.0047 0.0012 o.oocs 
CBS.IE ••.••••.••• 0.0098 0.0029 0.0005 0.0069 0. 0017 J.0005 
CBS. 1 .........•.. 0.0150 0.0037 0.0005 0.0129 C.C030 '.:>. 0005 
EE3. 1 •••••••••••• 0.0073 0.0034 0.0003 0.0156 o.oc.;4 0.0003 
EE3. 2 ••.••••.•.•• 0.0215 0.0049 0.0003 0.0170 0.0054 0.0003 
CB7. lN ••••••••••• 0.0184 0.0051 0.0003 0.0189 O.C063 C:CC:5 
CB7 .1 .....•...... 0.0104 0.0044 0.0003 0.0259 O.OC65 :.o:c9 
CB7. lS .........•. 0.0117 0.0043 0.0003 0.0161 Oe:056 c .. ::03 
CB5.4W .•.......•. 0.0184 0.0043 0.0003 0.0178 0. 0:)50 : .. oc:s 
CB7. 2 ••••••.•.•.. 0.0094 0.0032 0.0003 0. 0110 C.0044 V c vC~::-
CB7 .2E ••.•..•••.. 0.0078 0.0033 0.0003 0. 0115 o. oc.;.; c.cc:9 
CB7.3E •.•••••.••. 0.0076 0.0032 0.0005 0.0060 0.0026 0 .. 00:5 
LE3. 6 ....••.•.••. i 0. 0113 0.0043 0.0003 0.0120 O.CC57 " !",.._"'!\ V •\JV_..,,; 
LE3. 7 .••••.•.•... : 0.0065 0.0027 0.0003 0.0075 O.C038 C .. CC03 
w"'E4 .1 ............ : 0.0115 0.0026 0.0003 0.0203 0. 0 03 7 : .. COC3 
WF4,2 ... ......... ; 0.0738 0.0088 0.0003 0.0184 0.0052 :=~:c3 
! 
w"'E4 .3 •....•..•... I 0.0099 0.0022 0.0003 0.0091 O.OC2l J.GOC3 
\•IB4. 4 •••••••••••• I 0.0048 0.0017 0.0003 0.0040 ~.C0!6 :.c::3 
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Month 
-- Surface Bottom 
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DISSOLVED SILICA 









Max Mean Min Max Mean Min 
I 
, CBS. 4 ••..••••••.• 0.9140 0.3832 0.0350 1. 0450 0.5269 0.0850 
! 
I CBS. 5 .....•.•••.• 0.8120 0.3117 0. 0310 1. 0840 0.4582 0.0260 
I 
I 
ICB6.l .•......•... 0.6070 0.2435 0.0240 1.1300 0.4209 0.0470 
· I 
i CB6. 2 .••......... 0.4670 0.2481 0.0350 0.9130 0.3692 0.0960 
iCB6.3 ............ 0.6780 0.2555 0.0270 0.7230 0. 3116 0 .1110 
;CB6.4 ..•..••.••.• 0.5560 0.2064 0.0140 0.6590 0.3424 0.0320 
! ! CB7. 3 ........•..• 0.4060 0.1673 0.0360 0.3950 0.1894 0. 0140 
CB7. 4 .......•.... 0. 7290 0.1535 0.0115 0.2780 0.1391 0. 0320 
CB7. 4N ••..••.••.. 0.2070 0.0896 0.0140 0.2940 0.0986 0. 0115 
CB8.1E .•...•...•• 0.6160 0.2187 0.0400 0. 5110 0.1783 0.0580 
1cB8.1 .......•..•. 1.1730 0.3219 0.0460 0.6390 0.2496 0. 0720 
I i EE3 .1 ............ 1.0630 0.4865 0.0210 1. 0980 0.4849 0.0250 
i 
; EE3. 2 ........•... 0.9980 0.3109 0.0230 1. 15 70 0.3410 0.0240 
CB7.1N ........... 0.7310 0.2470 0.0210 0.9100 0.3522 0.0490 
CB7 .1 ............ 0.6930 0.2099 0.0210 0.9130 0.3504 0.0700 
CB7.1S ........... 0.4350 0.2097 0.0150 0.6270 0.3153 0.0850 
CB5.4W ........... 0.8100 0. 4314 0.0330 1. 2530 0.4177 0.0290 
CB7. 2 .........•.. 0.4870 0.1946 0.0340 0.4630 0.2844 0.0960 
CB7. 2E ........•.. 0.5360 0.1846 0.0290 0.4360 0. 2321 0.0690 
CB7.3E ..........• 0.3090 0. 13 83 0.0140 0.3150 0.1793 0.0140 
LE3 .6 ............ 0.6390 0.3918 0.0480 0.8390 0.3698 0.0610 
LE3. 7 ............ 0.7590 0.3719 0.0230 0.9520 0.3602 0.0290 
WE4 .1 ............ 0.9400 0.3157 0.0380 1. 0770 0.2871 0.0330 
WE4.2 ............ 0.7920 0.3192 0.0500 0.9190 0.3868 0.1240 
WE4.3 ............ 0.7360 0.2630 0.0530 0.8470 0.2730 0.0690 
w'"E4. 4 •••••••••••• 0.5560 0.2192 0.0180 0.6150 0.2256 0.0260 
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• 0. :5 • 0.5 • o.:s 
0.0 0.0 o.o 
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--surface Bottom -- Surface Bottom -- Surface Bottom 
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Oct, 80 J 11n, 91 Apr, 91 Ju 1, e1 Oct, 81 Oct, 80 Jan, 91 Apr, 81 Jul, 91 Oct, B1 
Month Month 
-·-·· · · · -- s u r r a c o Do tt om --- Sur face Bottom 
124 
Values reported as mg/lo 
125 
CB 5 • 4 •••••••••••• 
CBS. 5 •••••••••••• 
CB6. 1 •••••••••••• 
. CB6. 2 ••••••.••••• 
CB6. 3 •.•••••••••• 
CB6. 4 •••••..••••• 
CB 7. 3 •••••••••••• 
CB7. 4 •••••••••••• 
CB7. 4N ••••••••••• 
less.IE ........... 
CBS. 1 •••.•••••••• 
EE3. 1 •••••••••••• 
EE3. 2 •..•.••.••.• 
CB7.1N •.•.•..•••• 




CB7. 2E •.••••••••• 
CB7. 3E •••.•.••••• 
LE3. 6 ..••.•.••.•• 
LE3. 7 •.......•.•• 
w"E4. 1 ..•••...•.•. 
WE4. 2 •.•.•..••••. 
WE4.3 •••....•.•.• 
WE4.4 ............ 
LES. 5 ..•......••. 
Dissolved Organic Carbon 
October, 1990 - September, 1991 
Dissolved Organic Carbon 
(mg/1) 
Surface Bottom 
Max Mean Min Max Mean 
4.080 3.380 2. 710 4.140 3.168 
5.340 3.476 2.500 4.050 3.169 
4.680 3 .383 2.590 3.850 3.092 
4.150 3.486 2.700 4.830 3.228 
4.420 3.479 2.740 4.080 3 .132 
4.300 2.534 1. 960 2.920 2.149 
4.330 2.478 1. 810 3.070 1. 948 
5.120 2.188 1. 580 12.440 2.384 
6.630 2.188 1.410 2.840 1. 859 
7.010 2.594 1.640 5.420 1. 881 
4.080 2.624 1. 870 3.780 2. 092 
5.720 4.597 3.410 6.440 4.588 
4.690 3.779 2.910 4.280 3.638 
4.580 3.635 3.050 4.400 3.519 
4.795 3 .515 2.900 4.150 3.169 
4.610 3.523 2.990 5.280 3.345 
4.350 3.757 3.350 4.510 3. 792 
4.120 3.366 2.770 4.000 2.819 
4.410 3.308 2.650 4.230 3.098 
4.150 2.439 1. 860 2.350 1. 976 
4.440 3.487 2.620 4.470 3.414 
5.100 3.857 3.160 4.770 3.702 
5. 720 3.626 3.020 5.170 3.435 
5.730 3.759 3.150 4.550 3.158 
4.330 3.458 2.310 6.900 3. 716 
4.320 3.659 3. 050 4.810 3.585 
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129 
Oct, B1 
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Bottom 
Values repor~sc ~s mg/lo 
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CBS. 4 . ........... 
CBS. 5 •••••••••••• 
CB6 .1 •••••••••••• 
- CB6.2 ••••••••••• • I 
CB6. 3 •••••••••••. i 
CB6. 4 •••.•••••••• ! 
CB 7. 3 •••••••••••• 
CB 7. 4 ••••.••••••• 
I 
CB7. 4N •• ••••••••• ! 
CBS. lE •••••••••• • I 
CBS .1 •.••••••••.• i 
EE3. 1 •••.•••••••• 
I EE3. 2 •••••••••••• 
i CB7. lN ••.••.•..•• 
CB7.1 •••..•..•..• 
CB7 .1S ••••••.••.. 
CBS. 4W ••••••••••• 
CB7. 2 •...••.••••. 
CB7. 2E •••.•••••.• 
CB7. 3E •••.•.••••• 
LE3. 6 ••.•••.••••• 
.LE3. 7 .•....•••••• 








l ILES.5 .•.....•.••. 
Particulate Carbon 














3.4310 1. 6164 
1. 8940 1. 03 71 
1.5690 0.9579 
5.0930 0.9874 
6.2090 1. 0780 
2.2500 1. 2572 
1.2700 0.7651 
1. 6500 0.7614 
1.2400 0.6850 
2.3930 1.0589 
1. 7710 1.0914 
1.3970 0.9294 
1.2720 0.7401 
1.7780 1. 0723 
1.7430 0.9472 







0.4990 1. 7190 
0.5460 1.3200 
0 .4140 1. 8760 
0.3500 0.9000 
0.3400 1. 2700 
0.2400 2.5800 
0.3500 7.0700 







0.6380 3. 6480 
0.4570 1. 8520 
0.3810 2.1260 
0.3600 1. 5000 
0.4510 1. 4930 




















1. 9970 0.5800 
1. 7118 0.5860 
1.4983 0.2910 
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Values reported as mg/le 
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CBS. 4 •••••••••••• 
CBS. 5 •••••••••••• 
CB6. 1 •••••••••••• 
CB6. 2 •••••••••••• 
CB6. 3 •••••••••••• 
CB6. 4 • .••.•.•••.• ! 
1 
CB7. 3 •••••••••••• i 
CB7. 4 •••••••••••• ; 
( 
CB7.4N ........... , 
CB8.1E ••••••••••• l 
CB8.l •••••••••••• 1 [ 
EE3. 1 •••••••••••• I ( 
EE3. 2 •••••••••••• / 
\ CB7. lN ••••••••••• J 
I i CB7. 1 ••.••.•.•••• 
lca1.1s ••••..•••.• 
l CBS. 4W •..•••••••• 
CB7. 2 ••••.•.••••• 
CB7.2E •.••••••••• 
CB7. 3E ••••••••••• 
LE3. 6 •••••••••••• 
LE3. 7 •••••••••••• 
WE4 .1 •...•••••••• 
WE4. 2 •••••••••••• 
WE4 .3_ •.••.••••••• 
WE4. 4 •••••.••.••• 
LES. 5 •••••.•••.•• 
Total Suspended Solids 





























Total Suspended Solids 
(mg/1) 
Surface 
Mean Min Max 
11.18 3.00 138.40 
11. 69 4.00 160.00 
13.21 4.00 60.60 
11.31 3.00 68.60 
13.20 3.80 61. 60 
6.23 4.40 28.80 
5.97 2.00 38.40 
7 .47 4.40 79.30 
9.88 4.80 201.70 
8.03 2.00 77.00 
7.15 3.60 31.30 
22.94 7.00 90.80 
15.46 6.60 102.40 
12.32 5.60 142.40 
12.31 3.00 130.80 
10.16 3.00 55.40 
16.08 3.60 65.60 
11.18 2.60 134.00 
13.14 3.40 63.80 
7.07 4.30 27.40 
13.93 3.00 43.80 
11. 56 3.40 38.00 
13.37 3.40 54.20 
12. 71 5.20 94.00 
17.60 6.40 45.60 
22.08 7.20 62.80 
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I 
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Oct, 90 Jan, 91 Apr, 91 Jul, 91 Oct, 91 
Month 









Max Mean Mir. Max Mean Min 
I 
CBS. 4 •••••••••••• 8.67 8.32 7.89 8.34 I 7.91 7.58 
! CBS. 5 •••••••••••• 8.79 8.38 8.20 8.S2 8.10 7.65 
CB6. 1 •.•••••••••• 8.74 8.38 8.14 8.S4 8.06 7.57 
CB6. 2 ..••.•.•••.• I 8.67 8.38 8.14 8.51 8.09 7.87 
ICB6.3. • • • • ••••••·I 8. 72 8.33 7.98 8.66 8.13 7.88 
CB6. 4 ••..••.....• i 8.37 8.14 7.80 8.27 7.97 7.61 
! 
CB7. 3 •.••.••••••• 8.32 8.13 7.85 8.04 7.92 7.76 
CB7. 4 •••••••••••• 8.27 8.03 7.86 8.05 7.89 6.92 
CB 7. 4N •••.••••••• 8.21 8.01 i.90 8.07 7.96 7.83 
CBS. lE ••••••••••• 8.24 8.02 7.84 8.00 7.88 7. 71 
CBS. l •••••••••••• 8.32 8.06 7. 72 8.26 7.92 7.73 
EE3. 1 ••.••••..••• 8.48 8.22 7. 99 8.49 8.18 7.98 
EE3. 2 .....•....•• 8.37 8.16 7.89 8.62 8.04 7.74 
CB7. lN ••••••••••• 8.75 8.24 7.93 8. 71 8.11 7.87 
CB7. 1 •.•....•...• 8. 72 8.34 8.06 8.52 8.09 7.86 
CB7.1S ••••••••••• 8.79 8.38 8.10 8.80 8.18 7.91 
CBS. 4W ........... 8.82 8.35 7.66 8.66 8.31 8.08 
CB7. 2 •••••••••••• 8.89 8.35 8.04 8.58 8.11 7.93 
CB7. 2E ••••.•..... 8.81 8.34 8.07 8.69 8.16 7.95 
;CB7.3E •••.•..•.•• 8.29 8.09 7.95 8.13 7.95 7.76 
LE3. 6 .....•.••••• 8.67 8.33 8.04 8.53 8.20 7.83 
LE3. 7 ..•...••..•• 8. 71 8.33 8.02 8.65 8.23 7.74 
WE4 .1 ..••••.••.•• a.so 8.24 7.98 8.49 8.15 7.84 
i WE4. 2 •.•....••••• 8.84 8.28 7.95 8.56 8.02 7.69 
I WE4. 3 ••........•• 8.73 8.26 8.04 8.68 8.24 8.02 
I I WE4. 4 ..........•. 8.67 8.17 7.79 8.67 8.17 7.90 
ILES.S •••••••..••• 8.40 8.00 7.56 8.01 7.85 7.60 
i 
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